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(57) Abstract: 

PURPOSE: To easHy and efficiently prepare high 
purity vvater at a low cost. 

CONSTITUTION; An uitraviolet irradiation device 
1 irradiating vvater to be treated with ultraviolet 

rays to oxkiize org. matter to an org. acid, an 
anion exchange device 2 treating the treated 
water containing the org. acid from the 
ultraviolet irradiation device 1 and a mixed bed 
type ion exchange device 3 removing the 
residual ionic substance from the ank>n 
exchange device 2 are mounted. High piuity 
water extremely bw in TOO concn. can be 
prepared within a short, time. The excessive 
consumption of power due to the excessive 
oxidation of org. matter is avoided and the 
quant'rty of electricity required in ultravioSet 
oxidation can be reduced. The regeneration frequency of the mixed bed type ion 
exchange device can ba also reduced to a large extent. Process control becomes 
easy and the runr>?ng cost of the apparatus can be reduced to a large extent and 
the apparatus can also be miniaturized. 
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* NOTICES %■ 

JPQ and NO! PI are not responsible for any 
damages csused by the use of this trans iati on. 

"I J'hls document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.>i<*>ft.% shows the word which car? not foe translated 
3Jrt the drawings, any v/orcis are not translated. 



CLAIMS 



[Ciaim 1 j The water purifying apparatus which irradiates ultraviolet rays at 
processed water and is charactenzed by coming to have the black ?^ight whbh 
oxidizes the organic substance to contain to an organic acid, the anion swap 
device which processes the treated water containing the organic aoid from this 
black Hght, and the mixed bed type ion exchange unit which removes the residual 
mhiute amount ionicity matter from this anion swap device. 

iCbim 2j The water purifying apparatus acoording to claim 1 characterized by for 
the hydrogen peroxide being added by the processed water with which ultraviolet 
rays are irradiated, and the anion exchange resin in which hydrogen-peroxide 
decomposition is possible existing in said anion swap device. 
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^ NOTICES ^ 

JPO and SCI PI are not responsibJe for any 
damages oaused by the use of this translation. 

1 :Th^s document has been transiated by computer. So the transbtion may not 
reflect the original preciseK'.. 

2,5|<5^=%.^ shoves the word which can not be translated. 
3Jn the drawings, any words are not trar^slated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

Undustriai AppncationJ This invention relates to the water purifying apparatus 
improved so that the power consumption in thjs black light coufd be reduced in the 
water treating unit which was poured on the water purifying apparatus, especiaHy 
combined the black j'ight and the ion exchange unit, maintaining the predetermined 
quality of treated water 
[0002] 

[Description of the Prior Art] In recent years, development and mass production of 
LSI or a VLSI are performed briskly. In manufacture of this LS! and VLSI since 
pure water is used at many washing processes, research is variously made also 
about the manufacturing technology of pure water, and the manufacturing 
technoh:5gy of uitrapure water (pure water very near theoretical pure water) is 
developed. 

[00031 Pure water is usually manufaotured by condensation, ^>?<^'-^, an ion- 
exchanges-treatment method, etc. However, bacterial removal was impossible, and 
such an approach w^as inadequate [ removal ] as demand water quality of the 
uhcrapure water used for semi -conductor manufacture, in order that the organic 
substance, especiaNy the organic substance of a minute amount might remain to 
treated water, 

[0004] That is, generally natural water contains the organic substance originating in 
the animals and plants decomposed [ lignin / tannin, ], a mrcroorganism, for 
example, Pseudomonas, achromobacter, an aerobacter, etc. These organic 
substance cannot be compieteiy removed by arts which combined these, such as 
condensation processing by the reverse osmotic membrane, processing by 

extra 5^>^^*^>!<^^'^\ and an ion-exchange method, but. in addition, the organic substance 
of a minute amount remains in treated water, 

[0005J As an art which decreases the residual organic substance concentration in 
pure water, after irradiating uitraviotet rays at ion exchange treatment or the 
primary treated water by vvhrch reverse osmosis processing w?^s carried out, the 
approach of carrying out finishing processing is welS-known to the mixed fk^or 
w^iich consists of cation exchange resin and anion exchange resin (for example, 
JP,54 -19227,B). It is aiso common knowledge after this finishing processing to 
perform finishing processing by UF (precision filtration) or RO (reverse osmosis) 
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film further (Semiconductor World 19827), 

L0U06J S^noe aooording to the pure-water manufacture process of connoting this 
UV irradiation process the minute amount orgar^ic substanoe which remains in 
prLmary treated water is ionized and this produced quaHty of an ion ghost is 
removed to the mixed iorr- exchange-resin fioor, pure water with so low organic 
substance concentration is manufactured, 
[00071 

LProbiem(s) to be Solved by the Inver^tion] However. ?n the pure-water 
manufacture process of connoting the conventional UV irradiation process, in order 
to have lowered residual organic substance concentration, very a lot of ultraviolet 
rays had to be irradiated: and the power consumption of a black light could not but 

increase. 

[0008] That is, oxidative degradation of the organic substance is carried out to the 
quahty of an bn ghost and the amount of UV irradiation is made to increase, it 
may make so many organic substances ionize by irradiating uitraviobt rays, 
hov^ever, i^5r^^%^>«c In will be used for depolymenze reactions other than an 
ionization reaction among the amounts of energy of the ultraviolet rays which the 
quality of an ion ghost came to be further decomposed even into a low molecular 
weight compound, and were irradiated so much by the energy of the irradiated 
uitravioiet rays (for example, the organic substance originating in tannin, a lignin. 
etc. is disassembled into organic acids, such as a formic acid and an acetic acid, by 
ultraviolet rays.) And it is decomposed even into G02, N2. and H2 O when 
ultravroSet-rays energy is further suppled to a system. . 

[0009] When equipment is operated so that the rate of oxidative degradation of the 
organic substance in raw water may become high sn order to obtain high grade 
treated water conventionally, in equipment as mentioned above, by UV irradiation 
So to speaK superfluous oxidation wili be performed and the problem by which the 
organic substance in raw water does not remain for carrying out oxidative 
degradation to an organic acid, but oxidative degradation is further carried out for 
it to C02, N2, H2 O, etc. that power efficiency was bad had arisen 
[001 OJ Moreover conventionafly. with equipment, the organic acid generated by UV 
irradiation increased the load to the mixed bed type ion exchange unit foHowing a 
black light, and had brought about the increment in playback frequency. In playback 
of a mixed bed type ion exchange equipment, increase of playback frequency made 
production control difficult and was to liave a bad influence also on the quality of 
treated water, since the strictest possfcle separation with an anion exchange resin 
and cation exchange resin is searched for 

[OOri] While this invention can solve the above-mentioned conventional trouble 
and being able to manufacture the pure water of a high grade by low cost easily 
and efficienUy, the playback frequency of a mixed bed type ion exchange unit is 
reduced remarkably, and aims at offering the water purifying apparatus with which 
production control becomes easy. 
[0012] 

[Means for Soiving the ProblemJ The Vv^ater purifying apparatus of claim I irradiates 
L^ltraviolet rays at processed water, and is characterized by coming to have the 
black light which oxidizes the organic substance to contain to an organic acid, the 
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anion swap device vvh^ch processes the treated water containing the organic acid 

from this bbck Hght, and the mixed bed type ion exchange un^t which ramoves th6 

reskiuai minute amount ionic^ty matter from this anion swap devioe. 

[0013] In the water purify ing apparatus of clarm 1, the hydrogen peroxide is added 

by the processed water yyrfch which tdtravsolet rays are irradiated, and the water 

purifying apparatus of claim 2 is characterized by the anion exchange resin 

which hydrogen-peroxide decomposition is possible exbting in said anion swap 

device. 

[0014] 

[Function] In the water purifying apparatus of thss invention, processing which 
consists of oxidation treatment and ion exchange treatment by UV irradiation is 

performed. 

[0015] That is, the equipment of this invention, the organic substance in mw 
water fe disassembled by UV irradiation to the phase of an organic acid, and this 
organic acki is removed by the consecutive anion swap device. 
[00 1 6] Therefore, in order to disassembte the organic substance in raw water 
nearly completeiy in a black light it is not necessary to raise the amount of UV 
irradiation, and in this invention equipment, it becomes possible conventionaliy like 
equipment to aim at improvement in power efficiency, and reduction of operating 
electric energy. Moreover, since the raw water load to each black light is reduced 
sharply, this can be miniaturized and it also becomes possibSe to attain the 
miniaturization of the whole equipment. 

[001 7] Moreover, since the anion exchange resin of an anion swap device a!most 
removes the organic acid generated by UV irradiation,, it does not become a bad to 
a mixed bed type ion exchange unit. Therefore, the loads of a mixed bed type ion 
exchange equipment decrease in number, and the frequency of playback of a mixed 
bed type ion exchange equipment where strict separation with an anion exchange 
resin and cation exchange resin is required is low, and ends. In addition, it becomes 
what whose quality of the treated water obtained while the load to cation exchange 
resin [ in / since an anion swap device removes the generated anionic matter 
beforehand, it wiil fbw with balance comparatively sufficient / the amount of the 
cationio matter and aruonic matter / to a mixed bed type ion exchange equipment, 
and / a mixed bed type ion exchange equipment ], and an anion exchange resin 
does not become imbaiance extremely but playback becomes comparatively easy 
was good, and was stabilized, 

lOOISJ In addition, when a mixed bed type ion exchange equipment removes 
directly the organic acid generated by UV irradiation, without forming an anion 
swap device to this, to the amount of the cationic matter which flows into a mixed 
bed type ion exchange equipment since there are very many amounts of the 
anionic matter the bad to an anion exchange resin becomes large rather than the 
bad to the cation exchange resin in a mixed bed type ion exchange equipment, and 
the balance ot both loads is very bad.. As one approach of solving this probiem. it is 
possible to make [ many J the amsount of anion exchange resins of a mixed bed 
type ion exchange unit. However, in order to acquire sufficient effectiveness in this 
case, the amount of anion exchange resins turns into the amount of several times 
of the amount of cation exchange resin, and separation of ion exchange resm and 
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playback cannot fuNy be performed, but treated water deterioration K<5 caused 
[0019] 

LExampbJ It explains to a detail referring to drawing 1 whtch shows one example of 
the water purifying apparatus of this invention for this invention below. 
[0020] A black light 1 , the anion swap device 2. and the fYiixed bed type ion 
exchange unit 3 are connected, and the water purifying apparatus of this invention 

becomes, as shown in drawing 1 . 

[0021] In the water purifying apparatus of drawing 1 , UV irradiation of raw water, 
for example, the treated water which passed through the priman,^ treatrner^t in the 
uitrapure water rtianufacture known from the former. Is introduced and carried out 
to a black ^ght 1 mora nearh/ first than piping 11, and, thereby, the organic 
substance to contain oxidizes to an organic acid. For this UV irradiation, it limits to 
extent to which the underwater organio substance oxidizes to an organic acid, and 
the organic substance is C02 Nke before. N2 Not irradiating is so important that it 

decomposes comptetely by H2 O, of course, between exposures some organic 

substance — G02 etc. — H: is not inconvenient although it may decompose. Such 
an exposure is good to carry out by adjusting irradiation time, ultraviolet -rays 
re i nf or c e m e n t , etc . 

L0022J In this bbck Hght 1 , in order to perform oxidative degradation of the organic 
substance more for a short: time, a hydrogen peroxide is added as an oxidizer to 
raw water, and under hydrogen-peroxide existence, uitraviolet rays are irradiated 
and can also be processed. 

[0023] The Hquid containing the organk acid from a black light 1 is introduced into 
the anion swap device 2 through the piping 13 equipped with a pump 12 next, and 
the organic acid to contain is removed. As anion-exchange-resin 2A with which 
this anion swap device 2 is flNed up, the strong base nature anion exchange resin 
which used the styrene-divinyibenzene copolymer as the parent is suitabk^. The 
ion form of an anion exchange resin is used in OH form, 

[0024] Moreover, when UV irradiation in said black light 1 is performed under 
hydrogen-peroxide exLstence, it is desirable to fill up the anion swap device 2 with 
the catalyst resin which may disassemble a hydrogen peroxide, to contact the 
liquid from a bbck iight 1 to catalyst resin, and to remove a hydrogen peroxide. In 
this case, the thing made to paHadium to an anion exchange resin as catalyst 
resin is used, and, as for that ^^^^^^^K^i^^-^, it is desirable to consider as about 0/1 - 10% 
to an anion exchange resin. Since the effectiveness which was exoeHent in the 
catalyst resin using an anion exchange resin with small palladium ^^^s^^'^^jcsi^ is 
demonstrated, it is desirable. 

L0025J In order to make palladium 'i<^^^'i< to an anion exchange resin, it is good to fiH 
up a column with an anson exchange resin and to let the acidic sokrtion of a 
paHadium chioride flow subsequently. It is suitable for palladium in that 

case to consider as 0.2 - 10 g-Pd/1-resin extent.. 

[0026] As catalyst resin which supported palladium, what specificaHy made OH 
form Lewait(trademark) OC-1045 (the strong base nature anion exchange resin, 
Bayer make which ^'^^^j^^^Ced) paHadium) is mentioned to an anion exchange resin. 
[0027.1 Most organic acids generated by UV irradiation are removed by anion 
exchange resin which was mentioned above. If a hydrogen peroxide exists, this 
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hydrogen peroxide vv?H ateo be removed by the anion exchange res^n, 
[0028] Thus, although the yquid to which UV irradiation and the anion message 
exchange were performed serves as pure water with the high purity whbh hardly 
contains the organic substance, let it be pure water with more high purity in this 
invention by installing the mixed bad type ion exchange unit 3 further, and passing 
the m?xed bed type ion exchange unit 3 through piping 14. 

[0029] In this inventiorx it is desirable to mix and use H form of strong acid nature 
cation exchange resin and OH form of a strong base nature anion exchange resin 
as resin which constitutes the mixed beds 3A and 3B of the mixed bad type ion 
exchange equipment 3. What specificaily mixed the diamond ion (trademark) PA 
312 (IVIitsubishi Kasei [ Corp. ] Corp, make) and the diamond ion (trademark) PK 
228 (company make) is suitable. 

[0030] In this invention, the amount of anion exchange resins and the amount of 
cation exchange resin in this mixed bed type ion exchange equipment can be made 
to be able to balance, regeneration can be turned comparatively easy up. and 
quality of treated water is stabilized qualitatively of a fiood, 
[0031] The treated water which ion exchange treatment is carried out with this 
mixed bed type ion exchange unit 3, and is discharged from piping 15 is the very 
low high grade pure water of TOC concentratiorr 

[0032] In addition, ^n drawing 1 , 16 is the charging ^ine of the regenerants (NaOH 
etc.) of the anion swap device 2, and 17 is discharge piping of playback waste 
water, Moreoven 18 and 19 are the charging line.^ of the regenerant (NaOH and 
HCl) of the mixed bed type ion exchange unit 3, 
[0033] 

[Effect of the Invention] According to the water purifying apparatus of this 
invention, it becomes possible to manufacture pure water with the very low high 
purity of 1"0C concentration for a short time from the processing which consists 
of a black light an anion sw^ap device, and a mixed bed type ion exchange unit as 
explained in full detail above. And useless consumption of the power by 
superfluous oxidation of the organic substance is avoided, and electric energy 
required for u^travioiet^rays oxidation can be reduced. Moreover, since the amount 
of anion exchange resins and the amount of cation exchange resin of a mixed bed 
type ion exchange equipment can be made to balance, while regeneration becomes 
easy, quaHty of treated water is stabilized upwards and the playback frequency of a 
mixed bed type ion exchange equipment can also be reduced sharply. Therefore, 
according to the equipment of this inventiorr while production control becomes 
easy, the running cost of equipment can be reduced sharply; and the 
miniaturization of equipment is ateo attained, and it is very advantageous 
economically and industriaHy. 
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